Patients with Crohn's disease are at increased risk of developing intestinal adenocarcinoma. Dysplasia is both a marker and a precursor of adenocarcinoma in this setting. In a review of our cases of Crohn's-related adenocarcinoma, we noted a peculiar hyperplastic-like mucosal change (HPC) in mucosa both adjacent to and distant from the adenocarcinoma in some cases. However, the significance of this change is unknown.
Patients with inflammatory bowel disease (IBD) are at increased risk for developing intestinal adenocarcinoma, although the risk seems to be greater in patients with ulcerative colitis than Crohn's disease (1) (2) (3) (4) (5) . We recently reviewed specimens from a cohort of patients with Crohn's-related adenocarcinoma to evaluate the relationship between dysplasia and adenocarcinoma (6) . During this evaluation, we noted a peculiar hyperplastic-like mucosal change (HPC) in mucosa both adjacent to and distant from the adenocarcinoma in some cases. The goal of this study was to determine the prevalence of this change in resection specimens for Crohn'srelated adenocarcinoma compared with a control group of age-and site-matched resection specimens with Crohn's disease not complicated by adenocarcinoma.
MATERIALS AND METHODS
We searched the files of the Department of Anatomic Pathology at the Cleveland Clinic Foundation for all cases of Crohn's-related adenocarcinoma from 1977 to 1997. Cases were included in the study only if they were resection specimens and only if the adenocarcinoma arose in an area of bowel involved by Crohn's disease to minimize the evaluation of cases in which the diagnosis of adenocarcinoma and Crohn's disease was coincidental (sporadic adenocarcinoma). In addition, a control group of 30 age-and site-matched resection spec-imens with Crohn's disease not complicated by adenocarcinoma were studied. All available hematoxylin and eosin-stained slides were reviewed to determine the prevalence of HPC in these two groups. HPC was recognized by a diffuse expanse of flat mucosa with an architecture resembling that seen in colorectal hyperplastic polyps and composed of cells with cytologically bland basal nuclei and apical cytoplasmic mucin distention (Figs. 1-3) . The relationship of the HPC to the adenocarcinoma was noted in the Crohn's-related adenocarcinoma cases. If HPC and adenocarcinoma were present in the same histologic section, then the HPC was considered to be adjacent to the carcinoma. In all other instances, the HPC was considered to be distant from the carcinoma. An immunohistochemical stain for p53 (antibody DO7) was performed on all cases with HPC in both groups, using a labeled streptavidin-biotin system by means of an automated immunostainer (Ventana 320; Ventana Medical Systems, Tucson, AZ). A case was considered to be p53 positive if more than 25% of the cells in the HPC area showed nuclear immunoreactivity with this antibody.
RESULTS
The cohort of patients with Crohn's-related adenocarcinoma included 21 men and 9 women with an age range from 18 to 84 years (mean age, 49 years). Eight tumors arose within the small bowel, 14 within the colon, and 8 within the rectum, including 2 cases in out-of-circuit rectums. Dysplasia was found adjacent to the carcinoma in 26 cases (87%) and distant to the carcinoma in 10 cases (33%). All foci of dysplasia arose in areas involved by Crohn's disease.
HPC was identified in 10 cases (33%) of Crohn'srelated adenocarcinoma, compared with only 3 cases (10%) of resected Crohn's disease without adenocarcinoma (P ϭ .03) ( Table 1 ). The morphology of the HPC was similar in carcinoma and noncarcinoma-associated cases. This mucosal alteration was found distant from the carcinoma in five cases (17%), adjacent to the carcinoma in three cases (10%) and both adjacent to and distant from the carcinoma in two cases (7%). In two specimens, HPC was seen adjacent to the carcinoma in the absence of adjacent dysplasia.
Ten cases with HPC in Crohn's-related adenocarcinoma were immunostained with an antibody to p53, including 6 HPC foci distant from carcinoma and 4 HPC foci adjacent to carcinoma ( Table 2) . Two of six HPC foci distant from carcinoma stained strongly for p53 (Fig. 4) , whereas the surrounding non-HPC mucosa did not stain. Three of four HPC foci adjacent to carcinoma stained strongly for p53, but the surrounding non-HPC nondysplastic mucosa was p53 negative. Two of these four cases had recognizable adjacent dysplasia, both of which also stained for p53. Of the two cases with HPC adjacent to carcinoma without recognizable adjacent dysplasia, one case stained strongly for p53. In general, the p53 staining was stronger at the base of the HPC, with little staining of the surface epithelium (Fig. 5) . All four adenocarcinomas that were found adjacent to the HPC stained strongly for p53, including the single case in which the HPC was p53 negative. In contrast, none of the three HPC foci in cases of Crohn's disease without adenocarcinoma stained for p53.
DISCUSSION
It has been well established that patients with Crohn's disease are at increased risk of developing intestinal adenocarcinoma (1) (2) (3) (4) (5) . However, there is a relative paucity of data regarding a dysplasiacarcinoma sequence in Crohn's disease when compared with ulcerative colitis. We recently reported our experience with intestinal adenocarcinoma complicating Crohn's disease (6) and found that the vast majority of cases (87%) had dysplasia adjacent to the carcinoma, but only 33% of cases had dysplasia found in mucosa distant from the carcinoma. During this evaluation, we noted a peculiar hyperplastic-like mucosal alteration in mucosa both adjacent to and distant from the adenocarcinoma in a subset of these cases. However, the nature and significance of this mucosa is not known, and its existence has not been emphasized in the previous literature on Crohn's-related intestinal adenocarcinoma.
This mucosal alteration was found significantly more commonly in resected Crohn's disease associated with adenocarcinoma (33%) when compared with cases of resected Crohn's disease without adenocarcinoma (10%). Histologically, HPC closely resembles transitional mucosa, a term first coined by Filipe in 1969 (7) to describe nonpolypoid, nonneoplastic colorectal mucosa found adjacent to colorectal adenocarcinoma (8 -10) . Since its initial description, the histologic (11, 12) , histochemical (13, 14) , immunohistochemical (15, 16) , and ultrastructural (17) features of this mucosa have been further delineated. Histologically, transitional mu- 
FIGURE 5.
High-magnification view of nuclear immunoreactivity for p53 in hyperplastic-like mucosa found adjacent to a Crohn's-related adenocarcinoma. In this case, there was no recognizable dysplasia adjacent to the adenocarcinoma. The surrounding nonhyperplastic mucosa did not stain for p53, but the adjacent adenocarcinoma was strongly p53 positive.
cosa is characterized by an increase in mucosal thickness with lengthening of the crypts and goblet cell hyperplasia with marked mucin distention of goblet cells (7) . Histochemically, it is characterized by an increased sialomucin content of the goblet cells, which contrasts to the sulfomucin-rich mucosa of the normal colon (13, 14) . Riddell and Levin (17) and others (8) also described characteristic ultrastructural alterations in transitional mucosa. Some authors suggested that this mucosa likely represents a preneoplastic alteration, given its unique histologic, histochemical, and ultrastructural features, as well as its identification adjacent to colorectal adenomas and carcinomas and other conditions associated with increased colorectal cancer risk (18, 19) . Others, however, suggested that transitional mucosa represents a nonspecific secondary change because similar mucosal alterations may be seen adjacent to tumors other than adenocarcinoma (13, 14) , as well as in mucosa adjacent to a heterogeneous group of colorectal diseases such as mucosal prolapse (20), diverticular disease (21), and endometriosis (22) . Sawady et al. (16) found the immunohistochemical features of transitional mucosa adjacent to primary colorectal adenocarcinoma and metastases to the colon to be identical, lending further support to the concept that this mucosa represents a nonspecific reactive change. In our study, one half of the cases with HPC had this alteration in mucosa immediately adjacent to the adenocarcinoma. However, in two of these cases with adjacent HPC, there was no morphologic evidence of traditional dysplasia adjacent to the carcinoma. In addition, in 7 of 10 cases with HPC, this change was found in mucosa distant from the carcinoma. In the latter cases, it is difficult to attribute this change as transitional mucosa. These areas did not seem to be associated with nonneoplastic mass lesions or strictures but rather arose in areas that otherwise resembled typical Crohn's disease.
To the authors' knowledge, there is only one published study that has evaluated p53 immunohistochemical expression in transitional mucosa. Using frozen tissue samples, Connelly et al. (23) analyzed p53 protein expression in transitional mucosa, normal mucosa, and tumor from 20 colorectal adenocarcinomas. In all 20 cases, the transitional and normal mucosae failed to express p53, whereas 65% of the adenocarcinomas showed intense nuclear immunoreactivity. On the basis of this data, the authors concluded that the absence of p53 staining in transitional mucosa did not support the preneoplastic nature of this mucosa.
In our study, one half of the cases of Crohn'srelated adenocarcinoma with HPC showed strong nuclear immunoreactivity for p53, with more intense staining at the base of the mucosa than on the surface. The p53-positive cases included HPC foci both distant from and adjacent to adenocarcinoma. In fact, one of two cases with HPC adjacent to adenocarcinoma without recognizable adjacent dysplasia stained for p53. In contrast, none of the HPC foci in cases of Crohn's disease without adenocarcinoma stained for p53.
In conclusion, HPC is found significantly more commonly in mucosa both adjacent to and distant from Crohn's-related adenocarcinoma when compared with age-and site-matched control specimens. In addition, p53 immunoreactivity is more commonly seen in HPC in cases of Crohn's-related adenocarcinoma compared with controls. These data suggest that this mucosal alteration may, in some cases, represent an unusual form of dysplasia in this setting.
